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of the closed end of the casing, and a closure member 
closing the open end of the casing and yieldingly urging 
said filter element toward said closed end against the 
action of said integral spring members. 
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1. 

; : REMOVABLE CARTRIDGE FILTER 

This application is a continuation of application Ser. 
No. 589,389, filed June 30, 1975 now abandoned. 
This invention relates to oil or fuel filters. 

BACKGROUND OF THE INVENTION 

In oil or fuel filters, it is common to utilize a casing in 
which a filter element is positioned. The casing has an 
integral closed end and the other end sealed by a clo 
sure member. A spring normally urges the filter ele 
ment in one direction against the closure member. 

In such oil filter constructions, a separate spring is 
most commonly used. Although it has heretofore been 
suggested that the spring be made a part of the end 
member of the cartridge, as in U.S. Pat. Nos. 3,258,122 
and 3,567,023, no practical construction has been 
found commercially to eliminate the use of the separate 
spring. 
Accordingly, among the objects of the invention are 

to provide a filter wherein the spring force for holding 
the cartridge in position is obtained by integral spring 
members forming a part of the end element of the 
cartridge; wherein such a construction is achieved most 
economically without waste; wherein the spring force is 
obtained during the assembly of the filter; and wherein 
a novel method is utilized in making the filter. 

SUMMARY OF THE INVENTION 

in accordance with the invention, the filter comprises 
a casing having a hollow body and a closed end and an 
open end. A cartridge includes a filter element and is 
generally toroidal and has an end member with circum 
ferentially spaced integral spring elements extending 
generally axially thereof into engagement with the 
inner surface of the closed end of the casing. A closure 
member closes the open end of the casing and yield 
ingly urges said filter element toward said closed end 
against the action of said integral spring members. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a part sectional view of a filter embodying 
the invention shown in operative position. 
FIG. 2 is a fragmentary part sectional view on an 

enlarged scale of the filter embodying the invention. 
FIG. 3 is a fragmentary part sectional showing the 

parts during assembly. 
FIG. 4 is a plan view of a blank utilized in forming the 

end element of the filter cartridge. 
FIG. 5 is a plan view of the end element after it is 

formed and before assembly in the cartridge. 
FIG. 6 is a fragmentary sectional view on an enlarged 

scale taken along the line 6-6 in FIG. 5. 
FIG. 7 is a fragmentary perspective view of the por 

tion of the end element shown in FIG. 6. 

DESCRIPTION 

Referring to FIGURE 1, the oil filter 10 embodying 
the invention comprises a casing 11 which includes a 
cylindrical body 12 having an integral convex domed 
end 13 and an opposed end. The filter further includes 
a fitter element or cartridge 14 that is held in position 
by a crimped cap or end plate 15 that, in turn, supports 
a resilient gasket 16. The plate 15 has a centrally pro 
vided egress opening 17 which is threaded for engage 
ment with the pipe 18 of the oil system of a vehicle. 
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2. 
When the oil filter is threaded on the pipe 18, the gas 
ket 16 engages a sealing surface 19 on, the vehicle. 
:The oil filter element 14 comprises spaced forami 

nous walls 20,21:... and a filter material 22 filling the 
space between the walls. A pressure-relief valve 23 is 
provided between the opening 17 and the lower end of 
the filter element 14 to provide egress of the oil if the 
pressure exceeds a predetermined value. An anti-drain 
back valve 24 is interposed between the pressure relief 
valve and the mounting plate and controls the flow 
through the openings 25 which are circumferentially 
spaced in the mounting plate. 
The above construction is old and is substantially 

shown in U.S. Pat. Nos. 3,669,144 and 3,156,259. 
In accordance with the invention, the filter element 

includes an end element 30 that is made of sheet metal 
and includes integral axially extending spring ears or 
members 31. 
As shown in FIGURE 4, the end element 30 is made 

from a square blank B by bending up the corners to 
form the integral spring members 31. The spring mem 
bers 31 are connected to the remainder of the end 
element by downwardly Slanged portions 32 so that 
there is a U-shaped cross section connecting the spring 
members 31 with the remainder of the end element as 
shown in FIGURE 6. A central portion 34 is deformed 
to locate end element on filter element 14. 
As shown in FIGURE 5, the spring members 31 are 

arcuate in transverse cross section and are tapered and 
preferably triangular in shape. 
By this arrangement, sufficient strength is provided 

to the spring members 31 and, at the same time, there 
is no waste of metal. 

In assembly, the filter element 14 with the spring 
members extending axially is inserted in the casing 12 
as shown in FIGURE 3. As the filter element is in 
serted, the tapered spring members 31 engage the inner 
surface 33 of the integral end 13 and are gradually bent 
radially inwardly to apply a spring force on the filter 
element 14 and thereby hold it in position against the 
closure plate 15. The taper of the spring elements 31 
facilitates the bending by permitting the force to be 
applied gradually to bend the members 31. 

It can thus be seen that there has been provided an 
end for the filter element which performs the dual 
function of closing the filter element and serving as the 
spring. The metal end is formed from a square blank, 
thereby minimizing the amount of material and forming 
pressure since no blanking operation is required. The 
support for the cartridge is provided at the outer pe 
riphery of the cartridge so that the cartridge is not 
subject to extreme movement under pressure as might 
be the case if the spring were applied at the center of 
the dome. The spring ears 31 being arcuate in cross 
section have substantial strength. Since the ears are 
gradually tapered, they are easily deformed gradually 
by the inner surface of the domed end. 

I claim: 
1. A removable cartridge including 
a filter element including 
an annular filter portion through which fluid is 
adapted to flow, a first end member on one end of 
said annular filter portion closing the end of said 
annular filter portion and the space surrounded by 
said filter element at said one end, and a second 
end member closing the other end of said annular 
filter portion, 
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said first end member having circumferentially 
spaced integral spring members extending from the 
periphery of said first end member axially of said 
annular filter portion and adapted to be bent radi 
ally inwardly when said cartridge is inserted axially 
into a casing, 

said spring members being connected to said body of 
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4 
said end member by interconnecting portions de 
fining a flange which is U-shaped in longitudinal 
cross section with the legs of said U extending 
axially inwardly of said filter element and with the 
base of said U extending radially. 

k is k 
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